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(57) Abstract 

Compounds represented by general formula (I) or salts thereof and neuropeptide Y receptor antagonists containing the same as the 
active ingredient wherein R 1 represents hydrogen or lower alkyl; R 2 represents lower alkyl, or R l and R 2 may form together lower 
alkylene optionally having oxygen interposed therein; R 3 and R^ represents hydrogen at the same time or may form together a single bond; 
R* and R 6 represent hydrogen at the same time or may form together lower alkylidene optionally having oxygen interposed therein; R 7 
and R 8 independently represent each hydrogen, halogeno, nitro, hydroxy, lower alkyl, lower alkoxy, aryl, aralkyloxy, di(lower alkyl)amino, 
lower alkoxycarbonylamino or arylcarbonylamino, or R 7 and R B may form together lower alkylene or a benzene ring ortho-fused with the 
adjacent ring; X represents oxygen or sulfur; and Y represents methine or nitrogen. 
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R' (^K^MTXIittT^+yuS^m-rs^ XliR 2 i-^{u^: 

&fK*mm=?-ZMM-?z>i)\ xi«#*<-»»cttoT*e^*«i*L ; r 5 & 

4 UT «k 0 M6&7;l>* 'J r L ; RWR 8 UT> Tkfllli 1 . 

^Dy>H?> -hng x 7k$g, filR7;U+;US > fl£ft7*3 7 

73;u^-;U7 ; /g£L< (17 U -;i/*;u^;i/7 5 y afr£»*-f X 

S'Ot? y«*«Hc b ; X ttlBJflR^XttajtR^Wft U ; Y IJ^ ^ > 
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w- it a « 

Wmif* FY (£TF NPY ifSrf) Ii36 7 5 J W^hUh^^ FT& 
1982^ N 3L5tmz&*)?9m& *)1mi6Xl£miStltz i****- 
(Nature), 296^. 659H (1982*)]. NPY l*cp^»^Rtf5HB*ftg& 

mifiwffi%m§izi8.m? npy ©um^s^s^-i* -*i<i ©ase 

^ - 1 •> 3 1 • t - 1 ;l" t y • t < ->f ^ - (International jounal 
of obesity ) , 19 % N 517 H ( 1995 * ) ; i > F £ U 7 P ^ - 
(Endocrinology). 133^. 17531! (1993^) ; yjfM i^a • 5? + -:*-;U« 
ty.7 7 -73Dy- (Britsh Jounal of Pharmacology). 95^, 419 
H (1988*)] 0 

npy tttp®.JL\mmnmmz&& -r s npy ss# t ©*s&£# u 

T365l$*l£o b^ots NPYg^MMli. NPY©^ffl^^pi±-T 
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Xtt^rtw^©^ KfXtt?&*tc*j^* mmm$r?% s c b u y k • >r > • 

7r-7JD^;H'fxy^ (Trends in Pharmacological Sciences), 
15«, 153H (1994^)] e 

(Spectrochim. Acta), Part A, 51 2525 H (1995 *£) ; y = # 
;U • 77 X h 5 ? y (Chemical Abstracts) , M W 85 : 32761 ; 3 - p 
t°7 y • >> +■ -^-/l/.^y. y 5^ .>^ ;l/ . y 5 x h tJ _ (Eur.J.Med.Chem), 
23H, 2^-, 111H (1988^) : V*-1-)\,.*-r.lr-j]- y ? = 
'J - (J.Organic Chemistry), 31^, 5-^, 1639 H (196630 ; #^BS49- 
125364 *S*fflF3414587^£fiL *ffl^fF 3454577 -Sf&fg, *B 
ftlr 3536757 - t^HR&O^Mtt 3539590 « K^$ftTl^ 0 

36 03 o W ^ 

So 

*M#t>li, — j^SC [I] 
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[I] 



#;H-;^7 = yg^U< Ii7 U -;l/^;l/^;U7 ^ 7 S^Sft-rSK X 

S -C>-tf L ; X li^M^ XJi^JlT L ; Y tt / * > 

SXIiS^lI^fcifc-fS] Tg^n-S^tl (fcrtfU 9- (2-t Kn + 
i/-4, 4-^^;l/-6-**y-l-^p/vH?y-l-'l';l/) -3, 3- 
V**Jl-2, 3, 4, 9-7^5 t Kn- lH-+-y->x>- 1 -*> N 9- 
(2-fc Kn*i/-4, 4 -S^fyl/- 6-^7-1 - oM^-i?:/- 1 - 
4)V) -5-/ h**>-3, 3->?yf-;l/-2, 3, 4, 9-f" h5b Kn- 1H- 
*-*>t>-1-*>-&V9- (2-t Kn + ->- 4 -y^;P- 6-tf*y - 
l-.y^a^-fry-l-^U) -3-yf-;U-2, 3, 4, 9-fh5b Ko- 

m - >x y- i - * >m < ) #NPYgttfliffl£*rr * c u 
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wm^ *»9Ht£* [i] i*, Kgitfaftffi, Ett&-a^«®&iEn& 

^^Ss -TV/^US, sec-^;PS, tert-7^g, ^>fybg N y 

->S N 7 h * sec - 7 h * yg, ■< y 7 b * tert - 7* h * <> 
*->;l^*vS%!>Wt>tk *-et>y h*i^S> x^yS N yp^y 

[T?)V*)\,**t/&i t\U fufS7U-;u»^-9 u -5f!jI2M7;i/3^-> 
a tf;M-* i/g, 1-^-7 f.,^ fvM-* 2 - 7 f7l/** •>» 
$ y *J tit, tmm7JU*/U&K.£ t) vm&Ztit: 

7 5yfi*«i*u 0RtfiM^;U7i; ys N ^xf-;i/7 = ys, 
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yg, xh+>>*;i/^7^S, /ot^->*;i/^7i;S, *v 
*.->*;U#-;P7 5 y*«36tW&*i N *T*t>^yyn^S/^;l/^-^7 

;W£=.;U7 5 /I^ISU ^lK>^;l/j $ y g s 1 -7^7 M;U7 $ 

J s> 2 - * 7 h ^ ;u7 = y stjiw £*u *-e *> ^ > w ^7 $ y s*w 

rfi«7;u+i/>sj «*»[2tt^U6©lUlttXtt»tttt©7^4 s - 
£Xligi7;i/* u yioffic 1 ©y f- u ^g^KSSBr?- {Cck 

6tifc***i*u WAtfif-i/^ H'jy^uvs, xh5yf-u>s s 
^>*y^uyg N '\*-y-y^u>g N 2 h'jy^u>s. 2-** 

>Ss 2-^+^+-9-y^u>'S N 3-^-^f-^+^y 3-u>mmfimft> 

>M, : stw<>?>m, i/9w\*i}r>^ ->^o^^>S, 
^'ifyl^V/ab'ijf^ l-x^ph'ijf^ ->7d7d 
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-tts: [i] t*$*i*^^«j© raj <b(i, gmtLxfF^n-5-5«ffl 

WHfltflfcl/ttk ffttfttOMlL 5Rt88i£, fmu ftXAHL »M 

Sfig. TXn/Ki'yi^ h ij 7^DSS!IfOM ; «iJf > * y 

J^*ym&, <y-eyxji*ywt^ p- 

1515-18:5*; [I] T*$n**»W©^**MKIMWt»=M*^SteJ6, 
★WttflTC^ *^>xy#te©fe|t#^«\ ^ijtLT-jftSC [I] fcfc 

R J Ofii7^;Hi UTii, «*tf> f./^ 
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So 

TfrftlE bx t>«tt«7;^ y 7 s >s*«i*-r s„ 

R\ R\ R 6 R^R 6 ©^Ut^^UT{^ mZ.lt. R'RtfR^fcfc 
bT *> ck ^fil7;b+ v >&xh 0 , ^oR 8 aof r 8 *<-»k/j: o Tg^BsCT- 

7yl/+;V7i;S, fi»7^3 + i/AK^7i ;^b< li7 - !J-;l/* 
W-;i/7;;s^t5*\ XliW^-ifjc/A-pT, ffi$7;u*u-> 

R 7 X(iR B ©M7;u^a<hbxii, WAtf^x/H6^ ^jm, 
p f;US> tert - 7>;Ugt^ <fc Off 4 b < li^ x;Ug> xf^if^ffl 

xhz> 0 

w&vwfr-mzti^xMmz r{giiS7;i/+u>sj £utm\ w^w: 
K 7 &vR*fr-mzti^xmmmt*jvhm&t6^>v>mzMK-t 

R'&tfR'ibTIi, A»*<*n**l5ffiXtt6ffilC»flEU froSfcfcbT 
— fiSxt [I - a] 
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-»5£ [I -a] ^i-R B ^7>y^m^-C*.oTs 

9- (2-t KO + S/-4, 4-^^;I/-6-;J-*y-l-^p/\ 
**>-l-4A>) -3. 3-^^;U-2, 3, 4, 9 h 5 t Ko - 1H-* 
if >x>- 1 -^-> > 

9- (2-h Kn+5/-4, 4-iM3\rt/-6-**y-l-i,?a'\*-iz>- 
h*->-3, 8-5^*;U-2, 3, 4, 9-fh7tKD- 
1H -^-y>x>- i -jj-y&tf 

9- (2-h Ka^i/-4->^;l/-6-^-+y- l -$/*p/vHr>- 1 - 
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HHS£ [II] 




[ II ] 



it [III] 




K<t\ R\ R\ R\ R\ X»0fY{igf||B©Jtt**W-*-5] T?***lS-(k^ft 
-^{C^-,T#^^m«U R^tfR'^H&KttoTHtasS [IV] 
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R' .r 2 

X [IV] 

&W7A>*v int.. -k ti-u -rmti 

[ii] -cs^nsft^iHRjS: [in] T&tetizit&tstoEZ^ 
arai\ [ii] -c*$n*^«ji*^*fL^ Hftsc [in] 

z<k&®& l *;i//«c^ L 5 ff* U < 1.5 *mj<, * u 2.5 0 >Tif 

Riewii^ io»na^u24^iiD, *F£u<(S3o#iis)ft^u3B# 

HftS [V] 

R 5 R 6 
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D£4\ r 8 . r b > r\ r\ T&ztizn&to 
-ess: [in] 




[ in ] 



diJCcfctK HRSC [1-2] 




[ 1-2 ] 



R\ R\ R\ R\ R\ rs n XfttfYlifMEOfcft****] 

-mzte^xm&zmtzit^ -« ci-2] -c*snsft 
[v] T'H^ns^^-^ cm] vmztizit&mtoKm^ 

Mt, [V] T^$tl^^^%l^;KC*tLTs -ftiS [III] -e^^n 

Zit&m 0.5 ^e;l//j: o L 3 ff£ U < li 1 * A-ftl n u 1.5 (, ^fir 

mm&mmtisx^ m^iam. mm, vm, mm, mm, h*x 
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-ftSC [I - 2] 

R 5 R 6 



CH2 CH2 




[ 1-2 ] 



K+ N Rl> R . % R a x R6> r?n Re ^ x2feofYiifflE©*ife*wrs] 

Sft&^t^ «x3W*flPffl&-tf5ci:KJ:e) N -« [1-3] 



R 5 R 6 
I I 

CH2 CH2 

oh C 1-3 ] 

R 2 H R 

R'n r\ r 5 , r\ r\ r\ xaofYwt«e©attfe*»-r*] -en^n 
ra^^**^^**^^ sn^, [1-3] •v&ztizit&bom 
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±IBS«l*^ aSs HKiS [1-2] T*$*l«ft^ftlt;WlS#UTs X 
7C#J* 1 * i % L5 L < (i 1.5 ^ L3 * i ^fr t>tiS 0 

[I]. [I-lL [1-2] XJi [1-3] ©ft^fcli, «3t©#ltt^© 

So 

**wettffl-r*HRs: cm, cm] xi* [v] Tas^-Mt^i*, m» 

*»E©fc£to©|gB£UT©WfflttM: N «*jrFE©lBlKIWyK*f^ 

t npy mm&z*? ztizzmwztiz. 

h h NPY Y5 5Sft*3-K"T5cDNAKW Mftliil W096/ 
16542 nwmm&M] &Sf<**-pcDNA3, pRc/RSV (-f >h*hp 
i^x>?±SS!) StfpCI-neo (7d/» fc* o-xi/^Lfc. »<s»*ifc 

(Proceedings of the national academy of sciences of 
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the united states of America), 84^ 7413 M (1987 *£) #JI] 
^TteMCOS-7, CHORtfLM (tk-) (T t V ij > • 94? • M 
ft--3U^ 3 »|;^ >7>7 x ^ h u NPY X^^MWWmMm: 

npy Y5%m&%mz*tzMMfrt>m® uzmm&zmmt&WBiv 

20, OOOcpm© [»I] -W^f KYY (7.7->tA|||j) <bi:fe{^ 7«ytr 
-iWffifa (lOmM M7^^A, lmM 7 x^;M ^;ux;i/*x;U7;i/ 
*'J f-\ 0.196/<->h7-» % 0.5«BSA*£fr25mM Tris««»u pH7.4) 
*T25°C, 2W^^-^ g>L/fc ^ ^X7^;^-GF/CIZT 
ML/c e 0.3%BSA££tf50mM Trisi^» N P H7.4 \ZX ! em'&iJ 

^ M ^^ KYYSSTTffl^U &Mlft [ ,25 I] ^7^^ KYYjjg&K 
tt**1^fl:**905O96IM«tt aC»<D [x> y y p £>- 

(Endocrinologyk 131 ^ 2090 H (1992^) #ML *©MH> «0J 1 
©ft£#J©IC BD tett52nM ; HttM280^«® IC H fl[»26nM ; ^M30 
a>\l&®Q> ICso ft* 14nM T* o fc e 

±i2fc3rfr£:te*) N *^©^^«NPY Y5g£ftil*f-rs^7^ F 
YY (NPY & MM) ©StefcBtfjfcEMFUfco 

±?^*izm?mmzmuk*zzt\z±t)^ morel, mm. auu 
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ctit>©Mli N *5BW©^«J*^K3W 1.0-100 M*96^ ff£U<!i 
1.0~60S*%©tPJ£T&W*-SC S e zn&OM«li, ttz^fem 

tmmmziiQAizzK -mmnm®m&, ^aib^^ o.i- 

100mg/kg£ lHKEDfcatfT, *fc*ftPft^©Ji^|i N 0.001- 
10mg/kg^l-|S:I5](^^Tja:4-r5©*<ff^ U\, 
±I5©*D < , J: 5 , NPY«W^«««O0UU «*tf!MiiflE, ff 
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mmmi 

9- (2- b Kp^->-4, 4-S^»;U-6-**y-l-«>»p^fr-fr^ 
>>U) -6-y h *->-3. 3. 4,9-fh7hKo-lH-^ 

2-kFa + ->-4-> ^■M>X7/l'fb F (500mg) £ K> 
(921mg) £g£I? (3.3mL) Rtf* (6.6mL) Cjg^U lOO'CKT mifflll 

tZZtiZX*)^ mmit&® (1.05g) **Efe»*i:UT»fco 
14^196 - 198°C 

'H-NMR (CDCW 5 : 0.98 (3H. s), 0.99 (3H, s), 1.02 (3H, s), 1.12 
(3H, s), 1.92 (1H, d, J= 16.0Hz), 1.99 (1H, d, J = 16.0Hz), 2.33 (2H, 
s), 2.34 (1H, d. J = 16.5Hz), 2.40 (1H, d. J = 16.5Hz), 2.46 (1H, d, J = 
17.5Hz), 2.59 (1H. d, J = 17.5Hz), 3.77 (3H, s), 4.61 (1H, s), 6.56- 
6.62 (2H, m), 6.89 (1H, m), 10.41 (1H, brs). 

itGmzttmtmmzwz., mtmmmitmmz lt> ^w2~4icd^ 

9- (2- t KP4-V-4. 4- yyf-;U-6-^y- 1 -y/?o^4Hr- 
; U ) - 7 -y h^>-3. 3-yy ^l/-2. 3. 4. 9-fh7bKo-lH-^ 
-fr>-r>- 1 

181^238 - 240 °C 

mmm3 
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M -8-y h*'>-3. 3-'J *1-fr-2. 3. 4. 9-f h7hKo-lH-4 
Hu£202- 204 o C 



10 



15 



20 



25 



9- (2-h Kp*->-4. 4-^f-;l/-6-;f*y-l - S/go'vfr-trJi 
JU) -3, 3--^y 1-JU-7- - ho-2. 3. 4, 9-fF5bKo-lH-^f 
>r>- 1 

Hu£207- 208 6 C 

6-^jl^;1/7 ; 7 - 9- ( 2-h Kp^->-4, ;l/-6-^ 
y-l-^g^-tr -.;!/) _ 3 3- 2 . 3. 4. 9-y- H^h Kp- 

il^206-210°C 



7-^0^-9- (2-h Kp^->-4. 4-y?y. 1 -> 

^p^-ir-;l/) -3. 3-^ ^-2. 3. 4. 9-fF5h Ko-lH-^t 
>-r>- 1 

Su£259- 263°C 



5-7;b^-p-9- (2-b Kp^->-4, 4-^^^;l/-6-^-^7-l - 
'>?P^vH?-;P) -3. 3-V *?jl-2. 3. 4. Kp-1H-* 

ife^214-215°C 



30 



5- b Fp^->-9- (2- h Kp^->-4, 4-^y^;U-6-^-^V-l- 
;>^p^-fe-;l/) - 3 . 3-^y f-;U-2. 3. 4. 9 -x h 5 h Hp - 1H 

$U&202-204°C 
«fllJ9 

6- b Kp*->-9- (2-h KP4-V-4. 4-^y^;u-6-^-^V-1 - 



10 



15 



20 



25 
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v^a^-fr-;U) -3. 3-- ^?-;U-2. 3. 4, 9 -f- h =, fc Kp- 1H -4- 
g&j£246-248°C 



5 6-J.h*»>- 9- (2-h Kd^->-4. 4-v?^^;U-6-^^V- 1- 

v^P^-fr-^ - 3, 3-^y^;b-2. 3. 4. 9-t- h5b Kp-IH-* 

H&175- 177 °C 



9- (2-h Ka^->- 4, 4-yyf^-6-^V - 1-j/^p^-fe^ 
A 3 -3, 3 --^^U- 6 --To ^^-2. 3, 4. 9-jr h9b Ko-IH- 

HWSU84- 184.5 "C 

mmm 12 

6- <>-^;^^'>-9- ( 2-b Kp*->-4. 4-v?y*;l/-6-**- 
V-l-^/^p^-fe-yM -3. 3-^^-2, 3. 4. Kp- 
lH-*-fr>^>- 1 

fflu& 196.5- 199 °C 
HJfefll 13 

7- ?pfl-9- (2-h Rg^>-4. 4 - y> f^kz 6 - 1 - v 
^P'VH?-;!/) -3. 3-^y »;l/-2. 3. 4. 9-fh7b Kp-IH-*-* 
>x>- 1 

IBU&237- 237.5 °C 
I»J 14 

5-?pp-9- (2-h KP4-S/-4. 4-i?yf;[/-6-^V-l-> 
,?P^H?-;b) -3. 3-v^ ;l,-2, 3. 4. 9-f^hKP-lH-^ 
>x>- 1 



30 



SU&237 -238°C 
mm 15 

6-^pp-9 - (2-h Kn *>>-4. 4--;y^-6-^V- 1 -> 
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- 3, 3-^y^yU-2. 3. 4. 9-fh5b Kp-1H->-» 
H^198- 199 °C 

mmm 16 

5 8-»pp-9 - (2-b Kp#->-4. 4 - y> f^kz 6 V- 1 - -> 

? p^*-tr - )V) - 3, 3 - 2j f2kz 2.3.4 9-fh7l:Ko-lH-»t 
>x>- 1 -±> 

'H-NMR (CDCU) 5 :0.99 (3H, s), 1.01 (6H, s), 1.12 (3H, s), 1.98- 
2.02 (2H, m). 2.34-2.39 (4H, m), 2.47 (1H, d. J = 17.1Hz), 2.59 (1H. 
io d, J = 17.1Hz), 4.73 (1H, s), 6.95 (1H, dd. J = 7.4, 1.6Hz), 7.04 - 7.15 
(2H, m), 10.35 (1H, s). 
17 

5,7-^pp-9 - (2-b Kp*->-4. 4-^^;U-6-;f*7- 
1-v/^p^-t?-;^ -3. 3-S?y*JU-2. 3. 4. Kp-1H- 
15 ^-^>x>- 1 

14^236- 237 °C 
«#J18 

7-7;M~p-9 - (2-b Kp^v-4. 4 -^^f-;U- 6-^-4^7- 1 - 
: s?a^**-)l) - 3, 3-i>y^;U-2, 3. 4. 9-f h5b K p — 1H - 4=- 
20 »>x>- 1 

HU&232 - 233.5 °C 

listed 19 

6- 7;kfrp-9- (2-b Kn^y-4, 4-yyf;l/-6-^V - 1 - 
■stn^ t-Ji,) -3, 3-yyf/l/-?.. 3. 4. Kp-IH-^- 
25 -^>-^>- 1 -ity 

14^238- 239 °C 
H»20 

5, 6-^7;l/^-p-9- (2-h Kp*->-4. 4 6-^-^7 - 

1—>?p^ vH?-;U) -3.3-yy*;U-2. 3. 4. 9-fl>7k Kp-1H- 
30 ^y^-y- ] _^-y 



WO 99/15516 



20 



PCT/JP98/04314 



Sl4233- 234 0 C 

mmm 21 

9- (2-h Ka *»>-4. 4 -'J/^-ji- 
;U) -3. 3. 6- K 'J y ?•;!/- 2. 3. 4. 9--r h^h Kp- lH-*-»>-r >- 
5 1 -:t> 

iu£217-219°C 
«0>J22 

9- (2-h Kp ^->-4. 4-^f7t/-6-;f-^y - 1 -'>?p^^tr- 
>'^) -3. 3. 5- IJ) *9)l-2. 3. 4, 9-fh7h Kp- lH-*-»>^y- 
10 1 

H&/&238- 239.5 °C 
«#J23 

6-x^;U-9- f2 -b Kp*»>-4. 4 - ^ ±2kz 6 V- 1 - 
^p^-fe-;^ -a. 3. 4. 9--r h Kp- lH-»-» 

is >r>- 1 -^-V 

fflU& 189.5- 191 °C 

9- (2-hK p^y-4. 4->>y^;t/-6-;j-^7-l—>?p^-t?.r. 

2k} -6 -fyypb>-3. 3-^y»;l/-2. 3. 4.9-rHh Kp- 
20 lH-fr^>-r>- i 

I&&111 - 114 °C 
WJ25 

6- tert--7>/U-9 - (2-b Kp»->-4. 4 - 5? y 6 - **7 - 
1-^^p^-t,-^) _ a 3 -yy^ ;l/ _ 2t 3 4 Kp-IH- 

14^ 208- 209 °C 
H»26 

7- (2-h Kp4^-4. 4-^y 6-^-4- V- 1 — >*P^Hz_ 
M -10, 10-S?y^;u-1. 2. 3. 4. 7 r 9. 10. y - ^ £ fc K p - 8H - 

3o [c] ^y^y-8-^-y 



WO 99/15516 



21 



PCT/JP98/04314 



SU&207-209°C 

mmm 27 

7- (2-h K ofr->-4. 4 - f 6 - 1# V - 1 - '> » o^t- 
JV) - 10. 10 - 2 * ±A= 7. 9. 10. 11 -f b 2 fc Kp - 8H fcl 

BU&237- 239 "C 

9- (4. 4--^^ ^;l/-2-h 

AO -3, 3-S?x ^|/-2. 3. 4. 9-fHh Kp- 1H-*V>t>- 1 - 
10 £y 

M170- 172 °C 

9' - (5-bKp ^^-7-^VXep T2.51 - 5 - x >- 6 - 

>W -1' -^V-r . 2'. 4'. 9' --r S5b KPXh'p [->^p^p/<7- 
15 1, 3' -3'H-*-fr>-f ;/| 
FAB -MS 363 (M + H) 

9' - (6-hKp ^->-8-^vxh'P T3.51 ;t-6-x>-7-^ 

;u) -r -^y-r. 2 ', 4'. 9' -f^h Knxh'p r-^p^v-i. 

20 3' -3'H-^>7 L >1 
IH&182- 187 °C 
§»J31 

9' - (7-hKp 4->-9-^vxh'p U.S] ^-7-x>-8-^f 
^) -1' -^-^y-i' 2 1 , 4'. 9' -f^bKPXb'D r->?p^>?>- 
25 1. 3' -3'H-^-fr 

ii^ 221 -223 e C 
HJ&0J32 

9' - (8-b Kp^ v-lQ-^yxh'p T5.51 ^>x^-8-.x>-9- 

^ - r -^v - r, 2', 4'. 9' h =, t Kpxb'p r->? p^h*->- 

30 1, 3' -3'H-^»>^>1 
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MU&192- 194 °C 

W33 

9'- (8-b Kp *->- 10-**y-3-;f*-frXb°p T5.51 Vy?*,- 
8-x>- 9 -^;M - T -^-^V-l'. 2'. 4'. 9' - fF^KnXb'p 
5 h^b 3' - 3'H 

BW&227- 231 °C 

9'- (6-b Kn ^->-8-^y^hTp T3.51 J ±~ 6 - 7 - 
;p) -6' -y [>*•>-]' -^y-r. 2', 4'. 9' -fh7bKoXb'p r>> 
io 9V79>-1. 3' - 3'H -4-»>-r>l 
HuSi 174.5- 175 °C 

6' - (6-bKp^->-8-^VXb'a T3.51 7^- 6- 

,.x> -7-^) -]' -^V-1'. 2'. 4'. 9" -fBbKpXb'p r->» 
is p^>- 1. 3' -3'H-^-»>^vl 
185.5 °C 

»J36 

9' - (6-bKp 4->-8-^yxb'p T3.51 J j-- 6 -x>- 7 - W 
_ 6 ' -^ ;l/ - r -^y-r. 2 ', 4'. 9' -fh7bKP7b'p [is 
20 ?w79y- 1. 3' - 3'H 
Sb^210-212 o C 
H$iflj37 

5' -7;M-p-9' - (6-b Kn ^-8-;f*yxt°p T3.51 

- V -**y-l'. 2 '. 4'. 9' -fK^bKo^b'p r->4 
25 p^>-1. 3' 1 3m>f>] 
84^217- 220 °C 
^S&0J38 

9- (4. 4-i?x* ;t/-2-b Kp^y-6-^-^y- l-->?p/M=-fr- 
-3, Z-Vx.*A,-Q-**j],-2. 3. 4. 9-fh?l:KP-lH-^ 
30 >x>- 1 -^-v 
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IU^169- 172 0 C 
Hflte#J39 

9- (4. 4 -v?Ji^;U-2-h Fp^->-6-t^V-l-->^p^- 
)V) -3, 3--^ji^;U-5- 7;U^p-2. 3, 4. 9-x b Kp- 1H-3- 
•fr>x>- 1 

S1&149- 150 °C 
!»J40 

9- (4, 4-^x^;l/-2 -b - 1 - i/>? u^-bs. 

M -3. 3 - ^xf^kz 6 - * h*->-2. 3, 4,9-fF7h Kp-1H-* 

&WU72- 174 °C 
H5fij0]41 

9- (2-h Kp*->-4. 4-^y^;l/-6-^V- 1 -->?p^-fc_ 
-3, 3-^7^-6- - hp-2. 3. 4, 9-xK5b Kp- lH-*-fr 
1 

fi4^220-222 o C 
»J42 

9- (2-b K p^->-4. 4 6-^-^7-1-^^7 p^-tr- 
;U) -6-^yyp^-/A; ^7; 7-3, 3-i?y*;l/-2, 3. 4. 9- 
x h5b Kp - lH-*-fr>-f>- 1 -a-XPf mair 
(1) 6-7= y -9- (2-t h'P + i/-4, 4-^ 7 S'U-6-**y-l- 
v^p'M-t?^) -3, 3-^x^-2, 3, 4, 9-f l>7t Kp-1H- + 
1f>x>- 1 VCDSgig 

^»41T#t>n/c9- (2-h h'p+i/-4, 4-^ 7 S'U-6-**y- 
1-i/^p^-t?^) - 3i 3-^^-6-^ho-2, 3, 4, 9-fh7 
t Kp-1H-+^>t->-i-^-> (i.3g) £x*y-;b (20mL) -fh 
5b Kd77> (20mL) KfctfU mt-v>r)V (40mg) t^JR-fb*^* 
7- h >J * A (160mg) £to*TMT1.5B#raa#Lfc. Rfc&TSU R^ffl 
^CIS^fcT (40mL) *to&TMTll$lffla#Ufc 

*««f«*i«EB*U SOE*»Kif-^ (200mL) fcTttH&Ufc. W 
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$®£t&*0&lg* (200mL) |CT» N WSt~7 f% i/^AiZ T&M U ® 
ETl^MifSCiia^ mmfc&® (400mg) £ffifet&5fc£ UT 

(2) 9- (2- t Ko*v/-4, 4-S?yf-;U-6-^-+V- 1 ->/*n'MHz 
- 6 -i* y^p#+«>/;/M?-yU7 ; y - 3, 3 - ^ 2, 3, 4, 
9-fh7tKn-lH-^t^f>-l 

±IE"?*t£ftfc6-7 5 y-9- (2-t Kn**>-4, 4--^y^;U-6- 
**7- - 3, 3 - f-Jl- 2, 3, 4,9-fh7t 

Kp- lH-*-y->-f>- 1 (HOmg) 5 y 

(106mg) fc^UDjM/AfcigjKU O'CfcT^naflfflM' y7utVl/ (113 
<*L) £fr]x_ N SfiT1.5^WlIfliLfco BSS^**»Kif-;l/ (50mL) 
TtfRU tSfO&Bft*** h «J •> 2±7\<.®m (20mLK K^TttlDAtt* 
(20mL) {CT», AKTlOIUfcau ««Ufco 

'J*m7A^07h/77^- : fm*?JV=2 : 1) fcTffif 

M U mit&® (56mg) *H»ffe7*;U7 r*t LXUtz 0 

'H-NMR (CDC1 3 ) 5 : 0.99- 1.15 (12H. s), 1.28 (6H. d, J = 6.3Hz), 
1.96 (2H, d, J = 5.1Hz), 2.33 (2H, s), 2.50 (2H, d), 4.61 (1H, s), 5.00 
(1H. m). 6.65 (1H, s), 6.88 (1H, d), 7, 16 (1H. d). 7.27 (1H, s). 
IWJ43 

6-^yyVA/7$y-9- (2 - h Kp*->-4, 4- i? / *j\,-6-** 
V-l-->?p^vH?.r.;U) - 3. 3-^y^;l/-2, 3. 4. 9-^ h^h Kp- 
lH-*-fr>^ >- 1 -^>fp«s 

«0J42- (1) TH£tlfc6-7$y-9- (2-hFn + ->-4, 4--^ 
>f7l/-6-*4-7- 1 -->^D^+-lr^;P) -3, 3-$^fv/l/-2. 3, 4, 
9-rh5tKD-lH-+-y->-r>-l-*> (lOOmg) * £ U 5? > (2mL) 
fc*»U 1 (3-i?i^7^7DhVP) *A>*KSM $ K 

(75mg) £3c,E§g£ (40mg) £ta*TMTl B$iaa#Lfco TO 
I^*ft»if/I/ (50mL) KTtfftU fiff DlKifc***- h U -7 A^ftft 
(20mL), »^-dS»n*li* (20mL) KTftfr-U »T A fcTlfc 

iiSU m Uc„ a*t£ •> U # y";l/77 5A^D7F^7^- (^+^ > : ft 
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»i*;U=2:l) ICTIIU lOMt&ll (30mg) ^fei*il-Cl/:„ 
HU&191 - 192°C 

6-^a^-9- (2-k Kp*->-4. 4 - -J / 6 V - 1 - 

? p^4r-;l/) - 3. 3 - is y 2. 3. 4." 9 - -r h 5 fc Kp - 1H - ±± 

4-7*p*--2-k h'a^ri/OXTA^h K (2.03g) iv?^ K> (2.60g) 
(4mL) RO'7K (6mL) |;|SU 100TlCT4B#M#|_,fc o Rft 
fi^*M*T«C?%U 7k (50mL) ROWKxf:;!/ (lOOmL) £flO;LT 
£ELfc 0 ^l»«*iafP^K**^h'J^A7K««t (50mLx2) TftfrUfc 

(447mg) **»fe7*4/7 r^iltifc. 
'H-NMR (CDCU) <5 : 0.99 (3H, s). 1.02 (3H, s), 1.12 (3H, s), 1.14 
(3H, s). 1.93 (2H, d, J = 16.6Hz), 2.00 (2H, d, J= 16.6Hz). 2.33 (2H, 
s), 2.37 (2H, s), 2.46 (2H, d, J = 17.7Hz), 2.59 (2H, d, J = 17.7Hz), 
4.59 (1H, s), 6.86 (1H, d, J = 8.2Hz), 7.13 (1H, dd, J= 1.0, 8.2Hz), 7.19 
(1H, d, J= 1.0Hz), 10.34 (1H, brs). 
»J45 

9- (2-k KQ4-S/-4. 4 z^Lfvkz 6-**y- \-v>7 p'vfr-fr- 
7U) -3, 3-^^;l/-6- 7x-;l/-2. 3. 4. 9-^K5k Kp-1H-* 

^lfe^J44Tli^nfc6-7*0*-9- (2-k Kp*->-4, 4- ¥J ?JU- 
6-^+y-l-i/^n/s4-fe-7U) -3, 3-i^^;l/-2, 3,4,9-f|>7 
t Kn- lH-^-9->r>- 1 -*> (127.6mg) ON-yf/l/fo'J K> 
(2mL) mifo^ hUx (^>y'Jf>7th» -^^^^A (0) 
np*;bA{t» (ll.Omg), h >J -2-7 MX7^ > (12.6mmol), i& 
lkUf"7A (24.0mg) RO f 7xx;H.ij7*^;l/XX (0.15mL) 2 
^fflMTT120°C(CT, 2NrtH»«ibfc, Eje«£<fe£Sfi£-CfcSPU 
(50mL) TftRU ISfD7 V OA« (50mL) T*»U 
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7k!£x~f ;U (50mL) TitfltHLfco S«l^^bttffl7n^-)AT' 

W>:Mif^=3:l) {=T»I!!U MM OO.Omg) 

'H-NMR (CDCU) (5 : 1.00 (3H. s). 1.02 (3H, s), 1.05 (3H. s), 1.13 
(3H, s), 1.99 (2H, d, J = 2.2Hz) ( 2.35 (2H, s), 2.39 (2H, d, J = 2.2Hz), 
2.50 (1H, d, J = 16.5Hz), 2.62 (2H, d, J= 16.5Hz), 4.69 (1H, s), 7.02- 

7.05 (1H, m), 7.20 - 7.45 (5H, m), 7.53 - 7.60 (2H, m). 
H»46 

9- (2-fc Kp*->-4. 4--^y^;l/-6-^-^V- 1 - i/ ^v^Jf-^s. 
M -3, Z-V/f-)\,-2. 3 r 4. 9--r h^b Kp - 1H - 8 - Tg±± y± 
>- 1 -*y<DWte 

3-h Ko*^fc*>j v?>-2-^;l/^+i/7;Pf f t K (190mg) K> 
(433mg) (1.5mL) Rtf7k (3mL) cf> N lOO'CKT 1 S$mmWLtz 0 

4rh» ICTIISU Mtt&fe (382mg) *fcfeH#£ OT»fc„ 
'H-NMR (CDCU) <5 : 0.98 (1.7H, s), 1.03 (1.7H, s), 1.05 (1.7H, s), 

1.06 (2.6H. s). 1.12 (2.6H, s). 1.13 (1.7H, s). 1.90-2.66 (8H, m), 4.78 
(0.57H, s), 4.96 (0.43H. s). 6.98 (0.57H, dd, J = 4.6, 8.1Hz), 7.12 
(0.43H, dd, J = 4.7, 8.1Hz). 7.22 (0.43H, dd, J = 1.4. 8.1Hz), 7.30 
(0.57H. dd. J = 1.5. 8.1Hz), 7.99 (0.43H, dd, J = 1.4, 4.7Hz). 8.23 
(0.57H, dd, J =1.5, 4.6Hz). 8.91 (0.43H. brs). 

9- (l-7-bf;l/-2-h Kp^'>-/a^=.;i/) - 3. 3 - i> J ±jb- 2 r 3 r 
4, 9-Th5t Kp - !H- *-fr>-r>- 1 

3-7-tr^A-4- (2-hFn + ->7x-;l/) - 3 -7f>-2-t> 
(473mg) ti>t K> (325mg) *x.fi J -fr-fr (1 : 1) ( 6m L) ^ 20# 

('s*tf;/-B!ai*./i,) tcot D^L^ amit&m (27i mg ) 
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I&&109- 110 °C 

HM>|48 

9- (2-b K p^->-4. 4 -is J ^;l/-6-^V- 1 - ^ p^fr-t?- 
-3, 3-v^;U-2. 3. 4, 9-fF5h Ko - 1H - 10 -^77 > b 
y-b>- 1 -^->g>^ 

2- J Jl/fi-f h^OXT^fh K (1.99g) K> (4.00g) 

(15mL) &tf 7 K (20mL) 100°C(CT2BfP H 1Jf #Uc e EJ&»£& 

(3.05g) tUfett^iUIfc, 
BU&189- 190°C 
«#J49 

(4aS* t 9S*. 9aS') -9- (2-h 
V - 1 - ^o^^) - 3. 3 - f^kz 2. 3. 4. 4a. 9, 9a 
b Kp- lH -4Hf->-T->- 1 -a-xpffi fr 

9- (2-b Kd*->-4, 4-S?^f-/P-6-**y- 1 -v/^p'vHrx 
AO -3, 3-i^?-;U-2, 3. 4, 9-x h5 b Kd- 1H -*-tf->f >- 1 - 
(lO.Og) ^fF5h Kd75> (500mL) KjgjSU -78°CIC^S(]L 
fcSU **fcSM77fyl/7yl>$-*A©1.0M h;Px>^ (68.3mL) * 
fa*^ -78°C(CT1 ^»b/; 0 (10mL) %1jQ 

ilfitt#au WEEftffiLfco f*&ftfcffctt«H;:M*xf-/i/ (200mL) 
INi&g? (lOOmL) SVfiffiAi* (50mL) «Kv 

U M^b^tt (8.85g) ^feMH H B <hLT'#^o 
WU&190- 191 °C 

mum so 

(4aS», 9R*. 9aR*) -9- (? ,-h Kn^y-4, 4-^f^-6-^ 
V-l-v^p/\4-b-^ - a . 3-i?/*j\,-2. 3. 4, 4a. 9. 9a-^±2 
b Kp- 1H -^-tf >^>_ l -^->g>^ 

«^J49T#t,n^ (4aS*. 9S*. 9aS*) -9- (2-t F'D^y-4, 4- 
6-**y- l-->*p/\*-fer.,p) _ 3i 3-^5^-2, 3, 4, 
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4a, 9. Qa-'vHfh Kn - lH-+^>x>- 1 (80mg) £xh5k 

KP77>-^;-yl/ (1 : 1) (4mL) ICiggU ^ h 'J^Ay h*^ K 

(Umg) *iEz.50 o cizTmmnwbtz o KfcM&ymmwix-j-ji' (20mD 

(5.0mg) ^Mfe-W^chbTli/Co 

'H-NMR (CDCla) <5 : 0.91 (3H, s), 1.03 (3H, s), 1.12 (3H, s), 1.19 
(3H, s), 2.00-2.53 (8H, m), 3.29 (1H, t, J= 10.4Hz) ( 3.90 (1H, td, 
J = 4.5, 10.4Hz), 4.16 (1H, d, J= 10.4Hz), 6.79-6.90 (2H, m), 6.95 (1H, 
m), 7.15 (1H, m), 9.14 (1H. s). 

jm n ± o fij m *j m 
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!l $ (D g | 

(1) -flS^ [I] 




[ i ] 



HUl«7M'Jf L/ ; R 7 RO'R B rtfcJFK 

•J-^S, 77^t+J/i, ^M7;Mvi/7 ; ;s> i£ft7;io*>/ 
* ;l/ *-^7; /g^L<(i7'J-;U#^#-;U7S X 

MXtemmm^mmtz] x^n^it^ (tzt-u 9- (2-t ko+ 

^-4, 4-^yf-;l/-6-^v-l-->^7 D ^-tr>- 1--T;l/) -3, 3- 
^^-2, 3, 4,.9-7-bvh Kn-lH-+if>r>- 1 9- 
(2-h Kn + ->-4, 4-v?^;U-6-;*-*y-l->?n'\*-tr>-l- 
-f;i/) -5-> b*->-3, 3-*y?-7l/-2, 3, 4, 9-f byt Ku-IH- 
1 -*>&tf9- (2-t Kd^->-4-^^;U-6-^+V- 
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l-i/fiw\**y-i-4fr) -3-/3-JV-2, 3, 4, 9-xbvh Kn- 
1H-*^>x>-1 -*>«<) 
(2) -jRSC [I-a] 




[ I-a ] 



(3) R'R0fR«*<it»Kfift7^*/U«T*»). fro R B & R 6 tto 
Tl$lttXll«ofiSi7;^ U x>ST*^l»*i| 1 IBtto-ft^o 

(4) R'RLFR 2 -p tWB^a UT *> <fc t 1/ >gT 
* t) . fro R 5 R R 6 ^— j^tcnc o TBflMrfc&VrtE LT t> «t t «©«7 

»J r >g-C£S»#lg 1 fE«©te£& 0 

(5) R 3 &tf R< oTWS^T*«l»*B 1 E«©tt£t> 0 

(6) R 7 &tfR 8 ^\ *ft*ft5^Mtf {fcfcfcfcU fro&ftLT*&Mi% ^ 

(8) R'#y h + ->aiT*oT, 6&^©H«|«:T*S»3jSS2l5tt©jb^«5«> 

o) x fri^n^T-* sum i mm®4t&®}o 

(10) Y*<^f->ST**»*lill|B«©^«Jo 

(11) -iftss; [i] 
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R 5 




[i] 



AD ^»> - hum, ym&, Mt;u+;uS, fiftr^n+J/g, r 
■frju#-ji7 $ /®gu< 1*7 y-;^;^-;i/7 = ys^lci*-r-5*\ x 

&ximmm=?-zwM?z>] T%ztiz>4t&® (tzt~u 9- (2-b kp* 

4-v?y^;U-6-^-+7-l-i/^D^-fe>-l--r;l/) -3, 3- 
3, 4, 9-t F5b Kn- 1H-+If>x>- l 9- 
(2-h Kn + ->-4, 4-i?yf;l/-6-t+V-l-i/?D^-tr>-l- 
'OU) -5-> b**>-3, 3-^>^;U-2, 3, 4, 9-f F5t Kp- lH- 
*1f>TV- l -ty&V9- (2-h Kn + i/- 4 ?JU- 6 -**7- 
l-i/^D^s4-fe>-i -3-^^-2, 3,4,9-f h7t Ko- 
1H - +-9- >x >- l - * ym < ) Xt**©££W«#<h-r Sff m^-rt 
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Tg^HR^ft LTt>«kl n«T b L : R 2 l«7W/b 

UUl«7H'JfyI«L ; R 7 &tfR 8 li&£t/T, **H=F\ 

7mm, ffi»7;P*;Hk ffi«l7;m**'S N 7 
y-^S> 757M^M-**>aS N iJfiaT^T^S, «7/b=>*-> 

SXIiSSSIg^^Stife-rs] T«*tl*^«!) (fcrtfU 9- (2-k Fn + 
•>-4, 4-SMfvl/-6-:**y-l-S/*oMHr>- 1 — -f yP) -3, 3- 
5^fyl/-2. 3, 4, 9-f |>7t Ko- lH-+f">x>- 9- 
(2-t 4-SM*^-6-**y-l-S/*o'\*-fe:/-i- 
>T;W -5-y h*->-3, 3-i?y^;l/-2, 3, 4, 9-x h5k Ko - 1H- 
+if>x>-l-^>SO'9- (2-bKD + ^-4-y^-6-^V- 
l-i/^D^4-fe>-l-^;l/) -3-y ^;l/-2, 3, 4, 9-fh5k Kn- 
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